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SUBSTRATE WITH SUPER*- ABSORBENT MATERIAL, METHOD FOR 

MANUFACTURE THEREOF AND USB 

The present invention relates to a substrate 
provided with a super-absorbent material, to a method for 
the manufacture thereof, a method for manufacturing the 
super-absorbent material, in addition to the use of the 
5 substrate in different products. 

Super-absorbent materials used for a variety of 
applications have existed for decades. Such super-absor- 
bent materials are capable of binding a multiple of their 
own weight in liquid, particularly water, sometimes up to 

10 five hundred times as much. 

The super-absorbent capacity of such materials is 
based on swelling. The materials are at least partially 
cross-linked polymer chains containing a large number of 
COOH groups. Through contact with water or an aqueous 

15 liquid hydrogen atoms will split off and COO* groups will 
be formed. These negatively charged carboxylate groups 
repulse each other, whereby the cross-linked polymer 
forms a three-dimensional network, in which the water 
molecules are as it were captured. The water molecules 

20 are held in the super-absorbent material by means of 
hydrogen bridges. The (partial) cross-linking of the 
material is essential for the effectiveness thereof, 
since "separate" polymer chains would simply dissolve in 
the liquid instead of absorbing it. 

25 Super-absorbent materials occur as powders or fib- 

res. The advantage of powders is that they have a marked- 
ly higher absorption capacity than fibres due to their 
significantly larger surface area. Super-absorbent fibres 
are moreover more expensive. 

30 Powders are usually applied to a substrate, which in 

turn is further processed into the end product. In par- 
ticular cases powders are also directly processed. The 
great drawback of powder however is that it causes dust- 
ing and dust nuisance both in the manufactur of 

35 substrat s coated with powder and in the processing of 
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those substrates or the loose powders themselves. Dust 
nuisance is not only very unpleasant but also causes loss 
of material and therefore waste and is moreover bad for 
the health of those working with the powders. 
5 It is therefore the object of the present invention 

to provide a substrate provided with a super-absorbent 
material which does not have the above stated drawbacks. 

This is achieved by the invention by manufacturing 
the substrate by causing suitable monomers to polymerize 

10 in the presence of a catalyst in order to obtain a 

polymer solution, adding a cross-linking agent to obtain 
a pasty composition, subsequently applying the 
composition on or in a substrate and allowing the applied 
composition to dry and cross-link to obtain the substrate 

15 with the super-absorbent material. 

In an alternative embodiment of the invention the 
polymer solution can also be prepared, instead of by 
polymerization, by dissolving already formed polymers in 
water or an aqueous solvent and only then adding the 

20 cross-linking agent. The thus obtained composition can 
then again be applied to a suitable substrate. 

The conventional method for preparing a super-absor- 
bent powder consists of adding together suitable monomers 
and a cross-linking agent and causing these to polymerize 

25 in the presence of a catalyst. The polymer obtained in 
this manner is gelled and dried and subsequently ground 
to powder. Figure 1 shows a schematic outline of the 
prepatory steps for manufacturing a super-absorbent 
powder according to the prior art. 

30 In the method according to the invention however, 

the cross-linking step is not performed during polymer- 
ization but only thereafter. Cross-linking takes place 
just before, during or after the application of the 
mixture of the polymer solution and the cross-linking 

35 agent. The material with super-absorbent properties is 
subsequently manufactured by drying. Figure 2 shows the 
process according to the invention in diagrammatic form. 

The advantage of the process sequence of the present 
invention is that dust nuisance no longer occurs either 

40 during applying of the super-absorbent material in or on 
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a substrate or during processing of th substrate itself. 
The occurrence of additional waste is also hereby 
prevented . 

If desired, other additives can also be introduced 
5 into the composition just before, simultaneously with or 
after addition of the cross-linking agent. The object of 
such additives is for instance to change the viscosity of 
the composition, whereby the application is facilitated, 
to improve the adhesion of the material to the substrate, 

10 to soften the super-absorbent material, whereby the 
adhesion is also improved, to increase the conducting 
properties or to cause the composition to foam either 
after or during the application. 

Additives which change the viscosity of the composi- 

15 tion can be chosen for instance from acrylates, polyure- 
thane or combinations thereof. Changing the viscosity may 
be necessary in respect of particular methods of applying 
the composition to the substrate. In screen printing 
techniques it may be desired in particular cases for the 

20 applied quantity of material not to run out or only to 
run out slowly. The spreading speed can be influenced by 
increasing the viscosity. 

Additives for improving the adhesion of the super- 
absorbent material to the substrate are for instance 

25 polyamides (PA) , polyethylene (PE) , ethylene vinyl 

acetate (EVA) or combinations thereof. These materials 
adhere relatively well to the commonly used substrates. 
By including them in the super-absorbent material the 
adhesion thereof can be improved. Such adhesive agents 

30 can also be arranged as coating layer on the substrate 
prior to application of the pasty composition. The 
adhesion can also be enhanced by adding plasticizers. 
Suitable plasticizers are preferably plasticizers which 
are co-polymerized with the super-absorbent material so 

35 that they cannot diffuse from the polymer into for 

instance cable insulation. Plasticizers ensure that the 
resulting super-absorbent material does not become too 
hard, whereby it could easily detach from the substrate. 
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To improve the conductivity of the material or end 
product, for instance soot (carbon) or other conducting 
materials can be mixed in. 

Suitable foaming agents are for instance Servo 
5 Amfolyt JA 140 ™, Nekanil™ or combinations thereof. The 
advantage of an absorbent material in the form of a foam 
is that the surface is significantly enlarged. Hereby the 
swelling capacity likewise increases because the water 
molecules have easier access to the carboxyl groups of 
10 the polymer network and these can thereby hydrolyse more 
rapidly. 

In principle any polymer with suitable swelling 
properties can be processed in the manner outlined above 
to a pasty composition which can be applied to a 

15 substrate. Particularly recommended however are 

polyacrylates, preferably sodium- or ammonium-neutralized 
acrylamides and cellulose-like polymers. A suitable 
cross-linking agent is added depending on the polymer. 
The skilled person in this field using his average 

20 professional knowledge will be capable of selecting 
suitable cross- linking agents. 

In principle any desired material can be used as 
substrate as long as adhesion of the super-absorbent 
material thereto is possible. Examples of substrates are 

25 for instance fabrics, non-wovens, paper, films, for 

instance of plastic or metal, tape material, for instance 
of aluminum, or also petrojelly-like filling compounds. 
In addition to flat substrates filamentary or fibrous 
substrates can also be used. 

30 The present invention further relates to a method 

for manufacturing a substrate provided with a coating of 
super-absorbent material, comprising of allowing suitable 
monomers to polymerize in the presence of a catalyst, 
adding a cross-linking agent thereto in order to obtain a 

35 pasty composition, subsequently applying the composition 
to a substrate and allowing the applied composition to 
cross- link and dry to obtain the substrate with the 
super-absorbent material. 

According to an alternative embodiment the polymer 

40 solution can h re also be manufactur d, instead of by 
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polymerization, by dissolving polymer chains in water or 
an aqueous solvent. 

There are different possibilities for applying the 
pasty composition to the substrate. Full surface coating 
5 results in a substantially closed layer. In principle a 
closed layer has a relatively low absorption capacity. 
For particular applications, however, such a product may 
be desired. In addition to surface coating, the pasty 
material can however also be applied by means of brush- 

10 ing, rolling and the like. 

A third method of application is impregnation. 
Impregnation takes place for instance by transporting the 
substrate together with the pasty composition through two 
rollers. Depending on the wettability of the substrate, a 

15 closed layer results or accumulations of the composition 
form locally. The latter occurs particularly when a 
hydrophobic substrate is used. 

A third possibility of applying the pasty composi- 
tion is by means of screen printing techniques. The 

20 material is herein applied to the substrate through a 
template. The form, distribution and dimensions of the 
openings in the template determine the resulting pattern 
on the substrate. 

The properties of the swelling material depend on a 

25 number of factors. Thus both the ratio between tempera- 
ture (during application and drying) and the drying time 
as well as the viscosity of the composition are important 
for the adhesion to the substrate and for the swelling 
capacity. Cross-linking agents are generally active at 

30 relatively high temperatures and in aqueous environments. 
In the ideal case, the cross-linking should take place at 
between 150 and 200°C, preferably about 175°C, and at a 
pressure such that water has not yet evaporated. In 
practice however, atmospheric pressure and a temperature 

35 of about 175°C are often chosen. It has been found ac- 
cording to the invention that with a drying time of 
between 1 and 3 minutes at 175°C an absorbent material 
with good properties is obtained. The time and tempera- 
ture can however vary depending on the ratio between the 
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quantities of acrylate and cross-linking agent and the 
viscosity of the mixture. 

It has been found that in the first drying run the 
evaporation of the cross-linking agent must be prevented 
5 as far as possible. This can be achieved by operating 
with the lowest possible air circulation. 

In addition, the form in which the super-absorbent 
material is applied is also important for the absorption 
properties. With powders it has been found in practice 

10 that particles with a diameter of between about 100 and 
200 have the best absorption properties. According to 
the invention the composition is therefore preferably 
applied in the form of discrete, substantially semi- 
spherical islets with a diameter of between about 100 and 

15 200 m» Depending on the application the islets may howev- 
er also have greater or smaller diameters, for instance 
between 10 and 1000 Mr preferably between 50 and 500 m- 

The distribution of the islets on the substrate can 
be random or in accordance with a determined pattern. In 

20 addition, a greater number of islets or islets with a 
different diameter may be arranged at determined loca- 
tions on the substrate in order to locally increase the 
absorption capacity. This is important for instance when 
the product is used in hygiene products such as baby 

25 napkins and sanitary towels. A skilled person will be 

able to ascertain by means of simple tests which pattern 
is most suitable for a particular application. 

The absorption capacity of the substrate depends on 
the quantity of super-absorbent material applied. In the 

30 present case 30 g per m 2 would already provide sufficient 
absorption. Starting from this given information, it can 
be calculated how much material must applied per islet of 
200 m and what the distance between the islets must be, 
for instance by means of the following calculation: 

35 - the volume of an islet is: 

2/3 frr 3 - 2/3*3. 14*(0.002) 3 = 1.7. 10* 8 dm 3 

- the specific weight is set at: 

1 kg/m 3 

- the weight of one semi-sph re is then: 
40 1.7. 10* 5 g 
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- a weight of 30 g/nr then results in: 

1.75.10 6 semi-spheres 

- the diameter surface of one semi-sphere is: 

3.14.10" 8 m 2 

5 - the total surface of the dots together is: 

0.0553 m 2 

- the distance between the dots amounts to: 

8.10" 6 - 2.10" 6 = 600 /i 
The quantity of material to be applied is determined 
10 by the form and dimensions of the openings in a template. 
In the case of semi-spherical islets the material will 
preferably be applied in the shape of a cylinder and will 
then assume the ideal semi-spherical shape by flowing out 
slightly. 

15 It has been found that super-absorbent material 

applied with a CP30 template has a swelling capacity of 
about 1 mm per 10g/m 2 in tap water. A full surface coated 
layer of absorbent material has for instance a swelling 
capacity of about 0.2 mm per 10g/m 2 (in tap water with an 

20 average conductivity) . 

The substrate with the super-absorbent material ac- 
cording to the invention can in principle be used in any 
field in which at the moment super-absorbent powders and 
fibres and substrate materials provided with super-absor- 

25 bent powders and fibres are also used. 

An example of a particularly advantageous applica- 
tion is the use of the substrate as sheathing material in 
the cable industry. Sheathing material is used for elec- 
tricity cables and data cables and has a number of func- 

30 tions. It serves for instance to embed the conducting 
part of the cable and to form a barrier to the environ- 
ment (the so-called bedding function) . In addition, 
sheathing material is used to hold together the compo- 
nents of a cable (so-called binding). Furthermore, deter- 

35 mined components of a cable must be mutually separated 
(separation). Sheathing material is also used for this 
purpose. An important fourth and final function is so- 
called water-blocking, which must prevent water penetrat- 
ing to the core in transverse as well as longitudinal 

40 direction. The sheathing material according to the inven- 
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tion is particularly suitable for this latter function. 
Heretofore petrojelly-like compounds or substrate 
materials coated with a super-absorbent powder have been 
used for this purpose. Processing of petro jellies is far 
5 from agreeable and causes a considerable degree of 

smearing, leakage of the jellies etc. during manufacture 
of the cables as well as during connection thereof. The 
drawbacks of powdery super-absorbent materials are 
already described above. The substrate according to the 

10 invention is particularly suitable as water-blocking 
material in cables. 

Super-absorbent materials are in addition also much 
used in hygiene products such as baby napkins, sanitary 
towels and incontinence products. In the manufacture of 

15 such products and the use thereof the drawbacks of the 
powders used heretofore are prevented by using a 
substrate according to the invention. 

Another application of the substrate according to 
the invention lies in the field of agriculture, where 

20 moisture-regulating conditions can be provided, for 
instance in agricultural substrates, by means of the 
super- absorbent properties of the material. 

The material can also be used in the packaging 
industry. In products which must be stored absolutely 

25 moisture-free, bags of silica gel are often co-packed. 
The invention enables packaging of the product for in- 
stance directly in a substrate provided with a super- 
absorbent material. 

In the present application the following terminology 

30 is used. By "polymer solution 11 is understood a polymer- 
containing liquid phase before addition of a cross-link- 
ing agent. By "composition" is understood the polymer 
solution after addition of the cross-linking agent, prior 
to as well as after the application thereof to a 

35 substrate, optionally after cross-linking but still 
before drying. "Absorbent material" designates the 
composition after cross-linking and drying. 

The invention will be further lucidated on th 
basis of the accompanying example, which is only given 



WO 96/23024 



PCT7NL96/ 



9 

however by way of illustration and is not intended to 
limit the invention in any way whatsoever. 

EXAMPLE 

The super-absorbent composition according to the 
5 invention was prepared from two components. Component 1 
consists of an aqueous solution of a pre-cross- linked 
poly (meth) acrylic acid, which can be partially present in 
the form of a salt. The counter-ions can in that case be 
sodium, potassium or ammonium. In addition, the solution 

10 can optionally contain acrylamide as co-monomer. The 
monomer containing the carboxyl group ( Imeth) acrylic 
acid) must however always be present in excess. 

The second component is the actual reactive cross- 
linking agent, which preferably contains two functional 

15 groups which are capable after thermal excitation of 
reacting in a short time with carboxylate or carbonic 
acid functional groups. 

Shortly before application of the mixture to the 
substrate, component 2 in a quantity of 0.1-5% by weight, 

20 preferably 0.5-3% by weight related to the total quantity 
of component 1, is added to component 1 (95-99.9% by 
weight} and mixed homogeneously therewith. 

The mixture is applied to a suitable substrate by 
means of screen printing techniques with a screen having 

25 a mesh width of 500-1000, preferably 745/x in order to 
obtain a regular pattern of islets with a diameter of 
100-500, preferably 250 m and an open area of 5-20, 
preferably 13%. After printing, the substrate with the 
mixture thereon is dried in order to cause the cross- 

30 linking process to take place. The thus obtained product 
has a swelling capacity of 1 mm at an application of 9 
g/m 2 (dry). 

The present invention provides a new substrate which 
is provided with a super-absorbent material and which 
35 during manufacturing and processing displays none of the 
drawbacks of the substrates coated with conventionally 
used super-absorbent powders. A new method is further 
provided for manufacturing the substrate and for the 
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CLAIMS 

1, Substrate provided with super-absorbent material 
obtainable by allowing suitable monomers to polymerize in 
the presence of a catalyst in order to obtain a polymer 
solution, adding a cross-linking agent to the polymer 
5 solution to obtain a pasty composition, subsequently 
applying the composition on or in a substrate and 
allowing the applied composition to dry and cross-link in 
order to obtain the substrate with the super-absorbent 
material. 

10 2. Substrate as claimed in claim 1, characterised in 

that the pasty composition further comprises other addi- 
tives chosen from agents for changing the viscosity of 
the composition, agents for improving the adhesion of the 
super-absorbent material to the substrate, agents for 

15 softening the super-absorbent material, agents for making 
the composition conductive, agents for causing the compo- 
sition to foam after or during application. 

3. Substrate as claimed in claim 2, characterized in 
that the agents for changing the viscosity of the compo- 

20 sition are chosen for instance from acrylates, polyure- 
thane or combinations thereof. 

4. Substrate as claimed in claim 2, characterized in 
that the agents for improving the adhesion of the super- 
absorbent material to the substrate are chosen from 

25 polyamide (PA), polyethylene (PE) , ethylene vinyl acetate 
(EVA) or combinations thereof, 

5. Substrate as claimed in claim 2, characterized in 
that the agents for softening the super-absorbent materi- 
al are plasticizers which co-polymerize in the polymer. 

30 6. Substrate as claimed in claim 2, characterized in 

that the agents for causing the composition to foam after 
or during application are chosen from Servo Amfolyt JA 
140 ™, Nekanil™ or combinations thereof. 

7. Substrate as claimed in any of the claims 1-6, 

35 characterized in that the cross-linking agent contains 
two functional groups which are capable after thermal 
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excitation of reacting in a short time with carboxylate 
or carbonic acid functional groups. 

8. Substrate as claimed in any of the claims 1-7, 
characterised in that the composition contains soot 

5 (carbon) to make the composition conductive. 

9. Substrate as claimed in any of the foregoing 
claims, characterised in that the composition is located 
on the substrate in the form of discrete, substantially 
semi-spherical islets with a diameter of between 100 and 

10 200 p. 

10. Substrate as claimed in any of the foregoing 
claims, characterised in that instead of by polymeriza- 
tion the polymer solution is prepared by dissolving an 
already formed polymer in water or an aqueous solvent. 

15 11. Substrate provided with a plurality of discrete, 

substantially semi-spherical islets of a super-absorbent 
material with a diameter between 100 and 200 

12. Substrate as claimed in any of the claims 1-11, 
characterised in that the super-absorbent material is a 

20 cross-linked polyacrylate, polyamide, cellulose-like 
polymer or a combination thereof. 

13. Substrate as claimed in any of the claims 1-12, 
characterised in that the substrate is a fabric, non- 
woven, paper, film, aluminum tape, fibre or petrojelly- 

25 like filling compound. 

14. Substrate as claimed in any of the claims 1-12, 
characterised in that the pasty composition consists of 
95-99.9% by weight of an aqueous solution of pre-cross- 
linked poly (meth) acrylic acid and 0.1-5, preferably 0.5- 

30 3% by weight of a cross-linking agent. 

15. Method for manufacturing a substrate provided 
with a coating of super-absorbent material, comprising of 
allowing suitable monomers to be polymerized in the pres- 
ence of a catalyst, adding thereto a cross- linking agent 

35 in order to obtain a pasty composition, subsequently 

applying the composition on a substrate and allowing the 
applied composition to dry in order to obtain the 
substrate with the super-absorbent material. 

16. Method as claimed in claim 15, characterised in 
40 that instead of by polymerization the polymer solution is 
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prepared by dissolving an already formed polymer in water 
or an aqueous solvent. 

17. Method as claimed in claim 15 or 16 , character- 
ised in that the composition is applied to the substrate 

5 by means of full surface coating. 

18. Method as claimed in claim 15 or 16, character- 
ised in that the composition is applied to the substrate 
by means of impregnating the substrate with the 
composition between two rollers. 

10 19. Method as claimed in claim 15 or 16, character* 

ized in that the composition is applied to the substrate 
by means of screen printing techniques. 

20. Method as claimed in claim 19, characterized in 
that in the screen printing technique use is made of a 

15 template with a form, size and distribution of the open- 
ings such that the composition is applied to the 
substrate in the form of discrete islets. 

21. Method as claimed in claim 20, characterized in 
that the form of the template openings is chosen such 

20 that the resulting islets are substantially semi-spheri- 
cal. 

22. Method as claimed in claim 21, characterized in 
that the diameter of the semi-spherical islets lies 
between 10 and 1000 /i* preferably between 50 and 500 n, 

25 most preferably between about 100 and 200 

23. Method for manufacturing a paste of super-absor- 
bent material, comprising of allowing suitable monomers 
to polymerize in the presence of a catalyst and 
subsequently adding thereto a cross-linking agent and, if 

30 desired, other additives. 

24. Method for manufacturing a paste of super-absor- 
bent material, comprising of dissolving a polymer in 
water or an aqueous solvent and subsequently adding 
thereto a cross-linking agent and, if desired, other 

35 additives. 

25. Substrate as claimed in any of the claims 1-14 
for use as sheathing material in cables. 

26. Substrate as claimed in any of the claims 1-14 
for use in hygiene products such as baby napkins, 

40 sanitary towels and incontinence products. 
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27. Substrate as claimed in any of the claims 1-14 
for use in or as packagings and packaging materials. 

28. Substrate as claimed in any of the claims 1-14 
for use in agricultural substrates. 

5 29. Cable provided with a sheathing material which 

is formed from a substrate as claimed in any of the 
claims 1-14. 

30. Hygiene product, such as baby napkin, sanitary 
towel and incontinence product, provided with a substrate 

10 as claimed in any of the claims 1-14* 

31. Hygiene products provided with absorption means 
which are formed by or at least partly consist of a 
substrate as claimed in any of the claims 1-14. 

32. Packaging material which is formed by or at 

15 least partly consists of a substrate as claimed in any of 
the claims 1-14 or which comprises such a substrate. 

33. Agricultural substrate formed by or at least 
partly consisting of a substrate as claimed in any of the 
claims 1-14. 
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